The present study aims to investigate in vivo antioxidant activity of Orthosiphon stamineus. Plant extracts were prepared using successive solvent extraction process using petroleum ether, chloroform and ethanol. Methods: Type 2 diabetic rats were treated with extracts at the doses of 250 mg/kg, 500 mg/kg and 1000 mg/kg for 21 days and tested for changes in thiobarbituric acid reactive substances (TBARS), conjugated dienes, catalase and peroxidase levels. Results: Significant increase in TBARS and conjugated dienes and reduction in catalase and peroxidase were observed. All the extracts could significantly decrease TBARS and conjugated dienes; significantly increase catalse and peroxidase levels. Dose dependent and potent antioxidant effect was observed with ethanolic and petroleum ether extracts. The results of this study highlighted the antioxidant potential of O. stamineus and can be useful for protecting oxidative damage of pancreatic cells. Conclusion: The study highlighted that the mechanisms can prevent damage of other organs and is beneficial for prevention of diabetic associated complications.
INTRODUCTION
Type 2 Diabetes mellitus is becoming the prime cause of morbidity and mortality in the world population. Type 2 diabetes is associated with multiple metabolic derangements that result in the excessive production of reactive oxygen species and oxidative stress. Reactive oxygen species are the by products in type 2 diabetes, generated during protein glycation and as a consequence of advanced glycation end products receptor binding; they impair insulin signalling pathways and induce cytotoxicity in pancreatic beta cells. (1) This had drawn importance of antioxidants role in treatment of diabetes and its associated complications. Herbal remedies contain large amounts of antioxidants such as flavonoids, polyphenols, vitamin C and E, Carotinoids. (2, 3) Research studies reported that antioxidants plays important role in treatment of diabetes and its associated complications. Orthosiphon stamienus is one of the promising plants for treatment of various diseases and disorders. O.stamineus was reported for in vitro antioxidant (4, 5, 6) , treatment of renal stones and gout (7, 8, 9) ; anti-inflammatory and analgesic activities (10) , antimicrobial (11, 12) , hepatoprotective (13, 14, 15) , hypoglycemic and antihyperlipidemic properties. (16, 17) In addition, it is rich in phenolic compounds. (18) There were no reports for its in vivo antioxidant activities in type 2 diabetic rats. Hence we have undertaken this study to evaluate its petroleum ether, chloroform and methanolic fractions for their in vivo antioxidant activities in streptozotocin induced type 2 diabetic rats.
Materials and methods
Collection of plant material: The roots of Orthosiphon stamineus were collected washed with water and shade dried. They were pulverized using a ball mill until a coarse powder is obtained. Authentication of plant was carried out by our taxonomist and plant specimen is preserved in our herbarium (KLU46048).
Preparation of plant extracts: Roots powder was subjected to successive solvent extraction in Soxhlet apparatus for 72 hours with the solvents in the order of increasing polarity. We have used petroleum ether, chloroform and ethanol for extraction. Then the collected concentrates were filtered and the filtrates were evaporated to dryness using vacuum evaporator under reduced pressure. The obtained extracts were freeze dried and preserved in a vacuum desiccator.
In vivo antioxidant activity; All the three extracts prepared were tested for in vivo antioxidant activity. Male Sprague-Dawly rats were used for this research study. All the animal experiments were conducted according to the protocols approved by the Institutional Animal Ethics Committee. Animals were divided into various groups of six each and were fed with standard diet and water ad libitum. They were kept in clean and dry cages and maintained in well-ventilated animal house with 12 h light-12 h dark cycle. Type 2 diabetes was induced in overnight fasted rats by a single intraperitoneal (IP) injection of 65 mg/kg streptozotocin (STZ) was followed after 15 minutes with IP administration of 230 mg/kg nicotinamide. (19) STZ was dissolved in sodium citrate buffer (pH 4.5) and nicotinamide was dissolved in normal saline. Hyperglycaemia was confirmed by the elevated glucose levels in plasma after 72 h. The animals having blood glucose concentration of more than 180 mg/dl were selected and used for the study. Animals were divided into five groups consisting of six rats in each group. Treatments were given as below Animals were divided into five groups of six rats each.
Group I: normal control rats received the vehicle (1% Gum acacia suspension).
Group II: Diabetic control rats eceived the vehicle (1% gum acacia suspension)
Group III: Diabetic rats were administered extract (250 mg/kg b.wt/day) in 1% Gum acacia suspension by p.o. route.
Group IV: Diabetic rats were administered extract (500 mg/kg b.wt/day) in 1% Gum acacia suspension by p.o. route.
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Group V: Diabetic rats were administered extract (1000 mg/kg b.wt/day) in 1% Gum acacia suspension by p.o. route.
Each extract was tested according to the above protocol and doses for 21 days. Only petroleum ether extract was administered using Tween 80 as additional surfactant to enable the extract miscible in the prepared suspension.
All the rats were fasted for 16 hrs before experimentation, but allowed free access to water. Twenty-four hours after the last treatment animals were sacrificed. Liver and kidneys were dissected out and stored at −20•C for the quantification of the levels of the products of free radicals conjugated diene (CD) (20) and thiobarbituric acid reactive substances (TBARS) (21) and for the assessment of the activities of the antoxidant enzymes catalase (CAT) (22) and peroxidase.(23)
Statistical analysis
Data is expressed as mean ± standard error of mean. Statistical analysis was done using oneway analysis of variance (ANOVA) and posthoc comparisons were carried out using Dunnet's t-test. P values <0.05 were considered significant.
RESULTS AND DISCUSSION
Orthosiphon atamineus roots were extracted successfully with petroleum ether, chloroform and ethanol. The yield was 8.6%, 12.1% and 14.9%/Kg of the dried leaves respectively.
The results of the in vivo antioxidant effect of petroleum ether, chloroform and ethanolic extracts of O. stamineus on type 2 diabetic rats are presented in tables 1,2,3,4,5 & 6. Levels of TBARS and conjugated dienes were increased significantly and catalase and peroxidase levels were decreased significantly in diabetic rats. The petroleum ether and ethanolic extracts produced dose dependent decrease in the MDA levels (TBARS) in the serum. The serum MDA levels of the groups treated with 250 mg/kg of extract was significantly (p<0.05) lower when compared to diabetic control group. The extracts produced dose dependent decrease in serum levels of MDA and maximum effect (p<0.01) were observed in 1000 mg/kg treated rats. Conjugated diene levels were reduced significantly in extract treated rats and maximum effect was observed when treated with 1000 mg/kg dose. Significant decrease (p<0.05) in the serum level of catalase dismutase levels were observed in 250 mg/kg dose treated rats. Dose dependent reduction in serum catalase dismutase was observed and was significantly (p<0.01) higher in rats treated with 1000 mg/kg dose of bothe extracts when compared with normal control group. Significant increase (p<0.05) in the serum level of catalase activity was observed in 250 mg/kg dose treated rats with both the extracts. Dose dependent serum catalase activity was observed and was significantly (p<0.01) higher in rats treated with 1000 mg/kg dose when compared with control group. Significant increase (p<0.05) in the serum peroxidase levels was observed in 250 mg/kg dose treated rats rats with both the extracts. Dose dependent rise in peroxidase levels was observed and was significantly (p<0.01) higher in rats treated with 1000 mg/kg dose when compared with control group. These effects are prominently observed in both liver and kidney tissues.
The chloroform extract produced a significant decrease in the MDA levels (TBARS) in the serum when treated with high dose (p<0.05). Conjugated diene levels were reduced significantly in extract treated rats when treated with 1000 mg/kg dose (p<0.05). The extract could not produce dose dependent decrease in serum levels of MDA, conjugated dienes and significant effect when compared with normal control group rats. Significant decrease (p<0.05) in the serum level of catalase dismutase levels was observed in 1000 mg/kg dose treated rats (p<0.05). Dose dependent reduction in serum catalase dismutase was not observed in rats treated with various doses of extracts when compared with control group. Significant increase (p<0.05) in the serum level of catalase activity was observed in 1000 mg/kg dose treated rats. Dose dependent serum catalase activity was not observed in rats It is also more stable than O2-and it can pass through cell membranes more easily than O2-. H2O2 can also react with O2-to form the OHion, which is more toxic than H2O2 and O2-.(26) CAT is needed for the conversion of H2O2 to a non-toxic substance (water), to protect the cell from the negative effects of ROS. Peroxidase is an enzyme that catalyzes the reduction of hydroperoxides, including hydrogen peroxides, and functions to protect the cell from peroxidative damage.(27) Hence the extracts improved significantly CAT and peroxidase levels in kidney and liver tissues and these effects are important for prevention of detrimental effects of reactive oxygen species. Among the extracts ethanolic extract produced effect has no significant difference with normal rats values (P<0.05). In this study, O.stamineus possessed in vivo antioxidant activity. It will be beneficial for preventing oxidative stress induced free radical damage in diabetic condition. This mechanism will be useful for further deterioration of pancreatic cells. In addition, the extracts can be beneficial for prevention of free radical mediated diabetic associated complications such as diabetic nephropathy, retinopathy and cardiomyopathy. 
CONCLUSION
O.stamineus ethanolic extract and petroleum ether extracts produced significant lowering of TBARS and conjugated dienes and dose dependent effect was observed. They could also increase the levels of catalase and peroxidase. Ethanolic extract could produce potent effect in type 2 diabetic rats.
